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(57) l4306p9T6MHO OTKOCKTC* « pOMOMTy 06~ 

C4AHWX koaomh axcnayaTaiiMOHmn, Hamrra- 
TeAbMWx n Apyrwx maxim. Uaiiuo tuoftpe- 
Ten** atiiaerca noauuiaHtta s^ennaHOcm 



psMOMTa oOcaAHO* koaohhm aa cw ywnwe- 
kmji y c rofts Maoc tn miaeTU pen AeAcraMO cmm- 
HaoutMX ycmamA npM Aonpaccttflx. 
iipeauuiaiouptx 8-9 Mfla. Aim aroro nocne 
ycraNoam a Hacre Ae$erra napaoro npoAo/ik- 
no ro+pMpoaaMMoro njiacrupa ycTaHaam«aa- 
ot aTopon. npMseM napuMarp aToporo 
ruiacrwpa awfittpaor MaxwuiMM nepMMerpa 
napaoro naacrwpa. a napnaiaTp napaoro aw* 
Ottpaor MOMwuiMM napMMaipa o6ciahoa ko- 
aohmw. R**Hf aroporo ycranaaiwaaeMoro 
naacmpa ayO«pa«rrGo<utittA aa""w napaoro 
na aammiMy, 6<wiwu*yx> paOosaro xoa* r*j? 
paawwc r oA jtopMMpyotttaA ronoaatc napaA 
ycraHoaKOA aroporo naacmpa oak* «a aro 
Topuoa CMettyiioT omocmeAMfo Topua napao- 
ro na acnNHMtty paBosaro xoa* rnApaamiso- 
ckoA AopMMpyrotueA roaoaxM a RanpaanaMMH. 
npantaononoxMOM KanpaaaeHMio pa6o*«ro 
xoa* AOpHMpycmeA ronoaxM. 
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HaoGpeTCHMe oimocwtc* x pomohty axe- 
nxyarauMOHMwx. MarweTaranuiMX n Apymx 
cxaaxHM. 6oaee tohmo k aoccTaMoaaaHMO rap* 
MannwocTM oOcaAMw koaohm MaTaiunnecKie 
mm naacTvpxMM. 

UaaMO nao6paraHMa aaaaarca noiuwa- 
nmo a^exTMSHocTM pcMOMTa oOeaAHoA ko- 
aomhm aa cm at yaajunaMMa ycTO*w*ocm 
n/iacrwpew AeACTamo CMNNa«tm» youtnA 
npM AenpeccMnx. npaawuiaxaiptx 8-9 Mfla. 

CnocoO ocy tuacrajtaeTca caaoyioutHM o6» 



B cxaaxwxy cnycxaxn nepauA npoAOAt- 
ho ro^pMpoaaNHUil iwacrwpfc napuMOTpOM, 
60AMHMM napHMaTpa o6c*amoA koaommii, ad- 
craaaaiOT aro « Mecry Ae^eira o6c*amoA 



aoMHu m ycraKaMMaacT a aro* Macro npmxa- 
rwaM tMApatAMMtCKOM AOpMKpyxMueA rwo- 
■oc 3rraM r Mccry At*exra cnycxaior aropoA 
npOA0*uto ro^pMpoaaHHwA rwacrwpw ncpw- 
MorpoM. Man win mm napuMarpa napaoro ycra- 
HaanMaaeMoro rvtacTupa. h aamhoA. OoitbioeA 
aammu napaoro ycraHaanMaaaMoro rwwcTwpa, 
na aanirawNy, Ooavuiyio paOosaro xoa* rnft- 
paaJOHaoiOA AOpHMpyiotueA ronoaxn. flepcA 
ycranoaxoA aroporo naacmpa oamh na era 
ropuoa CMamaw orNocwraAbNO ropua napao- 
ro nitacnip* na aaaMMMHy pafiosaro xoa* rwA- 
paaaN^acKon AopNMpyx>maA toaobcm a 
HanpaajtaHMM, npomaononoxNOM nanpaanc- 
kmio paOoHOro xoa* rMApaaiiMHacxoA aopmm- 
pyiouUft roAoaKH, a i*tcm npovotOA«T ycra- 
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Moaxy sTOporo oabctmpa sHWieer c rtapawM Tbxmm otipaaoM. x HopaaeMCTay n t > 

h nonHUM nepenpunteM fiepaoro naTpyfixa no > TW > fh ywectKu c/iCAyiotUMe AOnoAne- 

•cert ere AHMH0. mhji: 

ni - rw + 6: rh - rw - 12 *p -5). 

OnuT csMAeTeAwcT«y«T, hto npw pbmohto S AflMxy ntpaoro nAacrttpx su6mpbx»t rax. 

koaohh 140. 146, 168 m 178 mm npM noityseHMM mto6u nepecpwrv a*$«kt e aoctbtommum ne- 

TOHMOM MH^OpMlUMM O AJACTBMTBAMfOM MO- pOXflOCTQM BBOpX If OHMJ (M. 5-2,5 M>, BOAMSM- 

pMMtrp# BHyrpoNMoA noMpxHocnt koaomku ny napsxAScra c/tSAytr bwBmpbtw a yxo- 

(nOXOOBMMA M3MOpMTBA* napMMBTpB, M3M0p#- JtKMWX npOAtiltX. yMAHKMMf MAM yMBHtlUAft 

mhji npM cnyCM TpyO B cxMXMHy M% skciio- 10 imi issmcmmoctm ot erenettM AocroaepHO- 

PMMMffTS) OriTMMMkMliM BBAJIBTCA HMXMT 9 1 CTH M H ^O p MBUMM O B)B3M0P0 M MSCTO AO+CKTB. 

mm no AMSMorpy mam 3 mm no nepMMorpy, to A"*** sroporo fviacTwp* np**Ae acero aoa- 

ecrt ITr-fW+3. B stom CAynao ocotoo yc»- jxhb coqtmtctmmtv e aanacoM An*nt 

amb m At*A*HM« a omamhaPO Aopna npM yd*- b+xthoA hbctm xoaohhw m n«pttpuuu coot- 

hoiko n/ucTvpfl KaxoA^tCA 9 poKOMtHAyftMira 15 tcrcTtyiomttM yocrox nepaoro fwactup*. 

npeAOA**, AOCTMraeroi m«a«hm repMcnw- Chmtbn. hto nepauft fifiaeTvpt ycraHoa- 

hoctv. abm i TpofiyeMOM mcctb m otocneuHO 3JA*»- 

mob napsxpuTMa Aa+exT* e nopexiMCTOM no 

npM MCftOAWJOUHMM npOKJBOACTMHHOM A**"*. npM KUQOPO P03MOPOO M CXCMU yCTf 

MM+OpMaitMM 0 TOAtttMMB CTBMKM TpytiU • MM- 20 HOBXM BTOpOTO flAaCTVpft BO3M0XMU CA6AyX> 

TepMJie peMotfra pe«OM*HAytTai ophmmmjitv up* up«jhtu. Tcxnononm ycraHoaui ruuc- 

rWWt+6. mpa BKiitOHaer tpm arana: pactUMpeHne na- 

6oAfcuiMMcrao TpyO cotabcmo mmoiwmc- hbalhoto yiacrxa Ami aauenAOMMB nnacrwpa 

AOMMMM MMipiM MMOJOT ACMCTiMTMWMWt C oOCtAHOA KOAOHKOA IT/TftM BTJrMBJHMX AO~ 

BHOUIHMR M OOOOOMMO OMyTpOMMMM AMAMBTpM 25 PKMpyXMliefl rOAOBKM flOA ABMOMMOM fMAPO- 

npM0AM3MTeAkHO HI 1 MM OOAMOO MOMMMBAfc- AQMXpBTOM MB BBAMMMMy CTO XQAB — 1,5 M npM 

MUX 3MBHeH**. VTO M1XOAMTCX ■ RpeACAU M B yAOpXCaHMM D/iaCTWpA OT OCCBOrO CM€lt(€MMB 

cootbotctbmm c AOnycxiMM no rOCTy, KpoMo ynopOM ycTpoACTsa: pacuiMpeMMe ocHOBNoro 

toco. pa6oTa c 4arrMM6CKMM MamroM a npew yiacTxa ruucTvpa npoT«rMaaHM«M A0PMMpyx>- 

mc -»6 mm ononMO n p M OM n eM B m hb awMaacr 30 man roooMM (o6mmmo Get abbmmmb) tbabboA 

npeouuteMMii AOnycmMMM HorpyaOK. cmctbmom, ruiacrupw npM stom paarpyxaaTcaj 

flOCAO yCTBHOBXM MPBOTO nJIBCTMpB OT OCBBOrO BOIAOACTBMB TOUOBKM H«pe3 MB* 

BMyrpOMMMA AMBMBTp d«M M MpMMMJTp f1«H CO- HBilVHUM pacUIMOCHMUH ysaCTOX KB KOAOMMy: 

otf aetCTBOMMO cocraajuuoT aanpeccoaxa pacumpeMMoro naacrwpa mmo- 

dtut - dues -2d- <Wx - 6: 35 rocpaTHUM n poxoaom AopHMpyttutefl ronoaxM 

ntut - *{6mjL - 2 4HW - 18. noA AatAeHMBM. 

C^raa, w cbcabmma o *m% m tbx- OnacMOcrw CMetueHMi nnacrwpB no co- 
rn onMpatOTCB mo nponiBOACTBOMMyx) AO«y 2^ e J^I^ 

mbmtbi|mx> (da^x m fWx). a*« y^»CTxa ^ A MCAOCTaroHMoro jauBnrtonwx Na*«a/i w*o- 

AtoAMoro neDBKDuma) cotwcmo mbtoamxb 40 ro P*ciuwpeMMoro y^acTM, nanpMMep np M 

nojopxMocTM da m ropmmbtp m .Toporo ^E^r n°X^ 

dj-d W *2-lWx-6*2-OW«-4: , e «T JlTTk HBAOCTaXOHMO OpMXtBT X XOAOMMO. 

ru-rr!!. *iuri iM-fi-nZ. • i? 4S npM fioiikuiOM m36utohmow Matara rMApoAOM- 

TaxMM oOpaaoM. npM awoopo nepaoro m roAoaxy a nxacTupt hb mb jna^MTc AWKyx) 

BToporo ruiacTupeA poxOMOMAyerca mpmmm* sacrk caoero xoa«. 

uaTvni-rW.*6Mni-n^-12(npM<5-3). BtopoM nAacTwp^ awnoAHaeTca c nepM- 

B aHBHOHMM rh Moryr Owrt bkbcohu xop- 50 motpom corucHO pc kombh a) umm. aamnb np*- 

PBKTMBM flO pOayA^TBTBM yCTBMOBKM ncpBOTO MMMACTCX B COOTBBTCTBMM C AAMMOM nepBOTO 

nuacTupa. Ecam ycnAMO mo AOpKMpywmaA ro- nAaCTMpa ham 1.5-2.0 m. npn cnycxo mmjx- 

aobxo npM oro pocuimpommm oxweTta imbm*- hmm kombu pacnOAaraiOT kb 15-2,0 m hmaus 

TCAkMO MM3MB HOpMBAWMOTO (14-18 l) * OOMJ- TOPUB nepBOTO OMBCTUpH, AaABB - paCUIMpC- 

MBB TOCO. W AtrtCTBMTBAWMOO n»».. GOAMUB. 55 Hbte HBHaAkMOfO ySACTXB C pBSrpySXOM BOpX- 

Fh CABAyeT BUOpATk ytOAMMOMMUM MO 2'5 MM N0ro TOpUB rWUCTUpA B yDOp AOpHO. JBTOM 

COPBSMOPMO CTOnOMM yMCHVUI«MM« ACMCTBM- npOTBrMBBMMt AOpMMpyiOmeA rOAOBXM 609 

TOAMIOA OCOBOM CMAW. OCAM yXMAMO OXBJXBTCB AOBABMMB - pBCUIMpBHMB OCMOBKO* MBCTM M 

xuiuB KopMu. Ra CABAyer yKBMwuMTw coot- Mn peccoBxa ruacrupi a HoexoAbxo npoxo- 

BOTCTByK>U|MM OOpOJOM. 
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^^i^^l^^^^SofO HMMCTM lUUCIWpOft A^CT»H» CMMHMttptt 

^^J^^SS^^Yt^t^ 15 mil. n^Mtrp nop-oro ycr»w.*u..~Moro 
T« K km oepwwp p*cu»KP«HMOrt) yMocru ~"™£t£j£?^^ 

r^rs: D : MytpeMH,0,9 now, °^ » ss^'ss^x^s^ 

hoc cm«iubh»i.. iCW towo pwwww. 3Q BweCKO * AopMMpynmM ro/K»u*. 



IWrop W.UIYI.M T«xp«A M-MoprgMTXi Kopp.«Top M .ACMM..E 

BHMMTlM rocyAiper^Horo tt«rnrf. no wo6po««aN - ot«pwt«m np» TRHT CCCP 
1 13035. MottM. X-35. P«ywCtM h«6„ 4/5 



RpoiaMflCTteMHOWTewcw* m m&mw ^ toht*. r. V*ropoA. y/i.r.rapwMi. 



[state seal] Union of Soviet Socialist ( 19 ) gjj (in 1686124 Al 
Republics 

USSR State Committee (51)5 E 21 B 29/10 

on Inventions and Discoveries of the State 
Committee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4679841/03 

(22) Feb, 24 1989 

(46) Oct, 23 1991, Bulletin No. 39 

(71) AU-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) O. A. Ledyashov, S. F. Petrov, M. L. 
KiseFman, V. I. Mishin, and A. V. Breus 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate 
No. 976019, cl. E 21 B 29/10, 1982. 

Neftyanoe Khozyaystvo, No. 2, 
pp. 76-78. 

(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^tr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pinstr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dini = din.str. - 25 = din. str . - 6; 
Pinl - *(din.str. - 28) = P^str. - 18. 

Assuming that the information about d^i and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.X for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

<*2 " dinl +2 = din.str. -6 + 2 = din. st r. - 4; 

P2 = Pinl + 6 = Putstr. - 18 - 6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Piastr. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin. s tr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Piastr. > ?2 : 
Pi = Pin.str. + 6; ? 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1 .5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Piastr. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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